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Production of porous tricalcium phosphate net-shaped material, useful for 
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Production of porous tricalcium phosphate net-shaped material, useful for 
orthopedic implants, involves forming reactant mixture comprising calcium oxide 
and phosphorus... Original Titles:Manufacture of porous net-shaped materials 
comprising alpha or beta tricalcium phosphate or mixtures thereof Inventor: AYERS R 

A CASTILLO M GOTTOLI G MOORE J J SIMSKE S J Alerting 

Abstract ...die is non-combustible. The mixture is heated above its ignition temperature 
to produce a net- shaped material by combustion synthesis reaction. ...the mole percent 
ratio of calcium oxide and phosphorus pentoxide allows the mixture to form tricalcium 
phosphate upon combustion. The reactant mixture is formed into desired shape by 

placing it into is non-combustible. The reactant mixture is heated above its ignition 

temperature to produce a net-shaped material by combustion synthesis reaction. The 
material comprises alpha-tricalcium phosphate or a mixture of alpha- and beta- 

tricalcium phosphate An INDEPENDENT CLAIM is also included for porous 

tricalcium phosphate net-shaped material ADVANTAGE - The method accurately 

controls material parameters of the net-shaped material for obtaining desired porosity 
surface chemistry and structural material modulus. The net- shaped material provides 
improved biocompatibility, mechanical stability and reduced stress. Title Terms .../Index 
Terms/ Additional Words: NET; Class Codes Original Publication Data by 
Authority ArgentinaPublication No. Inventor name & address:Ayers, Reed A... 

...Simske, Steven J Moore, John J Castillo, Martin Gottoli, Guglielmo 

Original Abstracts: Methods for producing porous tricalcium phosphate net-shaped 
material are provide. The methods involve preparing a reactant mixture comprising 
calcium oxide and phosphorus pentoxide in a mole percent ratio that allows the mixture 
to form tricalcium phosphate upon combustion thereof, forming this mixture into a 
desired final shape in a die with compression, and carrying out a combustion synthesis 
therewith. Net-shaped TCP materials of the combustion synthesis, comprising alpha 
tricalcium phosphate or mixtures of alpha and beta tricalcium phosphate, are 
optionally further treated to effect transition of the alpha phase to the beta phase. The 
net-shaped TCP materials can have a uniform or non-uniform porosity. ClaimsrWhat is 
claimed is:l. A method of producing a porous tricalcium phosphate net-shaped material 
having an intended final shape, comprising: (a) preparing a reactant mixture comprising 



calcium oxide and phosphorus pentoxide, wherein the mole percent ratio of said calcium 
oxide and said phosphorus pentoxide allows the reactant mixture to form tricalcium 
phosphate upon combustion;(b) forming said reactant mixture into said intended final 
shape by placing said mixture into a combustible or noncombustible die having said 

intended formed reactant mixture to at least the ignition temperature of said mixture 

to produce a net- shaped material by a combustion synthesis reaction, said material 
comprising alpha tricalcium phosphate or a mixture of alpha and beta tricalcium 
phosphate; and(e) optionally subjecting said net-shaped material to conditions sufficient 
to convert at least a portion of said alpha tricalcium phosphate to beta tricalcium 
phosphate. 
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...are difficult to fabricate by other methods. This processing technique is also 

capable of near net shape synthesis, while variable gravity allows the manipulation 

of the structure and composition of the material. The creation of porous tricalcium 

phosphate (TCP) is advantageous in the biomaterials field, since it is both a 

biocompatible material and an osteoconductive material. Porous tricalcium 

phosphate produced via SHS is an excellent candidate for bone scaffold material in 
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Descriptors: 



16/3,K/3 (Item 1 from file: 35) 

DIALOG (R)File 35: Dissertation Abs Online 

(c) 2010 ProQuest Info&Learning. All rights reserved. 

01999822 ORDER NO: AADAA-I0806072 

Combustion synthesis of porous tricalcium phosphate, titanium carbide, and 
nonstoichiometric titanium carbide 

Author: Castillo, Martin 
Degree: Ph.D. 
Year: 2004 

Corporate Source/Institution: Colorado School of Mines ( 0052 ) 
Source: Volume 6502B of Dissertations Abstracts International. 
PAGE 971 . 

Combustion synthesis of porous tricalcium phosphate, titanium carbide, and 
nonstoichiometric titanium carbide 
Author: Castillo, Martin 

...of the research herein examines the self-propagating high temperature 
combustion synthesis (SHS) of porous tricalcium phosphate (TCP), titanium 
carbide, and nonstoichiometric titanium carbide. The emphasis of this research is 

twofold are difficult to fabricate via other methods. This processing technique is 

also capable of near net shape synthesis, while variable gravity allows the 
manipulation of the microstructure of the material. Combustion ... 
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HIGH-STRENGTH CRYSTALLIZED GLASS CONTAINING BOTH BETA- 
TRICALCIUM PHOSPHATE CRYSTAL AND ANORTHITE CRYSTAL AND 
PRODUCTION THEREOF 



ABSTRACT 

...an implantation material, by heat-treating crystal glass for a material of body 
comprising MgO, CaO, SiO(sub 2), P(sub 2)0(sub 5), and Al(sub 2)0(sub... 
...CONSTITUTION: Glass having a composition comprising >=90wt% total amounts of 
8-26wt% MgO, 18-43wt% CaO, 25-40wt% SiO(sub 2), 10-25wt% P(sub 2)0(sub 5), and 

10 5), and 0-10wt% Ta(sub 2)0(sub 5) is produced, ground into <=200 meshes once, 

molded into a desired shape, and calcined. The glass is heat-treated at 1,000-1,100 deg.C, 
and .beta.- tricalcium phosphate crystal, anorthite crystal, and one or more crystals of 
diposide, forsterite, and akermanite are precipitated... DiOl 
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Implant material used as artificial bone supplementation material, is equipped with 
porous material and skin layer which when irradiated with X-ray at preset 
condition, shows X-ray diffraction peak with preset half peak width 

Patent Assignee: NGK SPARK PLUG CO LTD (NITS) 
Inventor: HATTORI M; OKADA T; OKURA T; OTSUKA H 
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Alerting Abstract ... USE - As artificial bone supplementation material in medical 
specialties, such as orthopedics, plastic surgery, brain surgery, oral and maxillofacial 
surgery, and dentistry... Extension Abstract ...COMPOUNDS - The porous material 
consists of calcium-phosphate group compound which is hydroxyapatite and/or tribasic 

calcium phosphate consisting of 5 mass% of calcium phosphate group glass-frit (90 

mol% or more of calcium oxide-phosphorus pentaoxide) and hydroxyapatite powder 

having mean particle diameter of 0.6 mum. The obtained slurry was of 200 mum. The 

crystal phase of the porous material surface was found to contain tribasic calcium 
phosphate and hydroxyapatite, by X-ray analysis. The porous material was immersed 
into a solution containing Extension Abstract Image 
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Production of hard tissue scaffold used in bone repair and reconstruction comprises 
melting selected glass composition, controlling resorption rate of glass and forming 
fibers 
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Production of hard tissue scaffold used in bone repair and reconstruction comprises 
melting selected glass composition, controlling resorption rate of glass and forming 
fibers Alerting Abstract ... melted state for a specific period to control the resorption 
rate of the glass, and forming fibers. ...USE - Used in biological applications, 
particularly as bone implants used in bone repair and reconstruction ... Technology 
Focus INORGANIC CHEMISTRY - Preferred Process: The process also includes 
forming fiber types from the same selected glass composition, with each fiber type 

having an associated resorption upon an associated period in which the glass is held 

in the molten state. The fiber types are formed into a common textile structure having a 
predetermined spacial distribution of each fiber type. The process also includes 
combining a matrix material with the fibers to form a scaffold. The process also includes 

adding bone growth agents and a medicament to the 1-100 mum. The glass comprises 

a phosphate and includes calcium oxide, iron oxide and phosphorus pentoxide in a 
molar ratio of 16.5-33.5:16.5-33.5:50.0... Extension Abstract EXAMPLE - Reagent 
grades of calcium oxide, iron oxide and phosphorus pentoxide in a molar ratio of 
16.5:33.5:50 were mixed and melted in ... Original Publication Data by 
Authority ArgentinaPublication No. ...Claims:state for a selected time to control the 
resorption rate of the glass; and (d) forming the glass into fibers. 
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Making biocompatible, bioresorbable ceramic implant device useful as scaffolds to 
facilitate bone healing or replace defects of hard tissue, by impregnating an organic 
fabric with metal and phosphate ceramic precursors 
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Alerting Abstract ... and at least one phosphate ceramic precursor; heat treating the 
organic textile to oxide the fabric and form the biocompatible, bioresorbable ceramic 
green body; and sintering the biocompatible, bioresorbable ceramic, to yield resorbable 

hard tissue scaffolds or animal tissue, such as bone or cartilage. These scaffolds are 

useful as implant materials for the replacement of defects or hollow portions of hard 
tissue resulting from external injuiy or surgical removal... Technology Focus 
...INORGANIC CHEMISTRY - Preferred Method: The phosphorous source consists of 
triethyl phosphate, triethylphosphite, alkoxides of phosphorus, phenyl 
dichlorophosphine, phenyl dichlorophosphate, H3P04, H3P04 hydrates, H3P03, P205, 
H4P207 or combinations of these. The... Extension Abstract Original Publication Data 
by Authority ArgentinaPublication No. ...Original Abstractsrtemplate with metal and 
phosphate ceramic precursors, heat treating the impregnated fabric to decompose the 
fabric to form a ceramic green body, and sintering the ceramic green body to form the 
scaffold which has a form analogous to that of the fabric template. Impregnating the 
fabric may be by soaking the fabric in a solution or sol containing the ceramic 
precursors. The fabric may be formed into a laminate prior to heat treating. Sintering 
results in fibers of the fabric being cross-sintered with one another to form a three- 
dimensional scaffold structure having controlled pore size and distribution. The scaffold 

may be treated Claims: at least one phosphate ceramic precursor ,b) heat treating the 

organic textile to oxidize the fabric and form the biocompatible, bioresorbable ceramic 
green body, andc) sintering the biocompatible, bioresorbable ceramic, to yield 

resorbable hard tissue scaffolds at least one phosphate ceramic precursor,b) heat 

treating the organic fabric to oxidize the fabric and form a biocompatible, bioresorbable 
ceramic green body, andc) sintering the biocompatible, bioresorbable ceramic green 
body, thereby forming said resorbable hard tissue scaffold. 



Dialog eLink: Order File History 

27/3,K75 (Item 4 from file: 350) 

DIALOG(R)File 350: Derwent WPK 

(c) 2010 Thomson Reuters. All rights reserved. 



0009240287 



WPIAccno: 1999-167385/199914 
XRAM Acc no: C1999-048923 
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polymer, useful in prostheses, e.g. for filling bone defects, or in vitro applications 
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...containing biodegradable polymer, useful in prostheses, e.g. for filling bone 
defects, or in vitro applications Alerting Abstract ...bioactive glass is dispersed, where 
the glass comprises silicon dioxide, sodium oxide, calcium oxide and phosphorus 
pentoxide and the combination of polymer and glass provides a three dimensional matrix 
suitable for cell... Documentation Abstract ...bioactive glass is dispersed, where the 
glass comprises silicon dioxide, sodium oxide, calcium oxide and phosphorus pentoxide 
and the combination of polymer and glass provides a three dimensional matrix suitable 

for cell the form of a melt-derived glass, a sol-gel derived composition, a sintered 

glass derived composition or spun fibres.Documentation Abstract Image Original 
Publication Data by Authority ArgentinaPublication No. ...Original Abstractsrfor 
growing tissue, including bone, are disclosed. The glass is formed from oxides of silicon, 
phosphorus, sodium, and calcium, and is dispersed within a porous biodegradable 
polymer to form a three dimensional... 
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Biocompatible composite materials used e.g. as implantable bone defect substitutes 
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calcium-contg. cpd 
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Alerting Abstract ...composites may be moulded into implantable medical devices such 
as bone defect substitutes, bone waxes, bone regenerating substitutes and cartilage 
replacements. The composites may be extruded into fibres which can form yarn or 
meshes for reinforcing devices. Liq. forms of the composites are used to coat 
biocompatible substrates. The composites may also be moulded... Documentation 
Abstract ...a) an absorbable substrate selected from woven meshes, nonwoven meshes, 
knitted meshes, yarns and fibres of absorbable polyesters formed from aliphatic lactone 
monomers selected from p-dioxanone, trimefhylene carbonate, epsilon-caprolactone, 
glycolide, lactide (1, d, dl, meso), delta-valerolactone, beta4outyrolactone, epsilon- 
decalactone, 2,5-diketomorpholine, pivalolactone, alpha,alpha-diethylpropiolactone, 
ethylene carbonate, ethylene oxalate, 3-methyl-l,4-dioxane-2,5-dione, 3,3-diethyl-l,4- 

dioxan composites may be moulded into implantable medical devices such as bone 

defect substitutes, bone waxes, bone regenerating substitutes and cartilage replacements. 
The composites may be extruded into fibres which can form yarn or meshes for 
reinforcing devices. Liq. forms of the composites are used to coat biocompatible 

substrates calcium phosphate, hydroxyapatite, fluoroapatite, calcium sulphate, 

calcium fluoride, calcium oxide, silica, sodium oxide, and/or phosphorus pentoxide 
particle size 100-500 mum. (AB) Documentation Abstract Image 
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Surgical bone repair cements for dental and medical applications - contg. bone 
substitute and water soluble, polyfunctional carboxylic acid 
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Surgical bone repair cements for dental and medical applications - Alerting 
Abstract ...2-10C carboxylic acid (III) per 100 pts. (II). (II) is (non)resorbable and is 
beta-tricalcium phosphate, hydroxyapatite, milled freeze dried bone or a synthetic Ca 
contg. material (Ca aluminates and phosphates or alumino-calcium oxide-phosphorus 
pentoxide ceramics). Pref. (II) has a particle size of less than 400 mesh. (I) may also... 
...USE/ AD VANTAGE - (I) can be used in orthopaedic, oral and maxillofacial surgery in 
making bone grafts, bone scaffolds, bone replacements or protheses. These materials 
may be non-, totally- or partially bioabsorbable. (I) is a fast... Original Publication Data 
by Authority ArgentinaPublication No. Original AbstractsrSurgical bone repair 
cements useful in medical and/or dental applications comprising a bone substitute 
such as hydroxyapatite, tricalcium phosphate or aluminocalcium oxide-phosphorous 
pentoxide ceramic and a polyfunctional carboxylic acid such as malic acid, alpha- 
ketoglutaric acid or citric acid as... 
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Calcium phosphate fibre used in bone implants - has its surface (partially) coated 
with calcium phosphate cpd. e.g. hydroxy apatite 
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Alerting Abstract ...Calcium phosphate fibre has mol. ratio of Ca/P 0.6-1.7 and CaO + 
P205 more than 80 wt.% and a calcium phosphate cpd. in at least one section ... 
...hydroxy apatite of the formula Cal0(PO4)6 (OH2) or Ca5(P04)3 OH and TCP. They 
are pref. heated at 500-1350 deg.C. The hydroxy apatite powder is used with the fibre. 
The fibre is mfd. by melt-spinning calcium phosphate through nozzle to form calcium 

phosphate fibre ADVANTAGE - The fibre is a bone formation accelerator. 

Calcium phosphate fibre has good affinity to living organism without contamination 
reaction and is used as filler material 
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14224570 PMID: 11309786 

Mechanical and histological evaluations of hydroxyapatite-coated and noncoated 
Ti6A14V implants in tibia bone. 

Chang C K; Wu J S; Mao D L; Ding C X 

Open Laboratory for High Temperature Materials and High Temperature Tests, Shanghai 
Jiao Tong University, P.R. China, ckchang@maill.sjtu.wsu.cn 

Journal of biomedical materials research ( United States ) Jul 2001 , 56 (1) pl7-23 , 
ISSN: 0021-9304-Print 0021-9304-Linking Journal Code: 0112726 
Publishing Model Print 

Document type: Comparative Study; Evaluation Studies; Journal Article; Research 
Support, Non-U.S. Gov't 
Languages: ENGLISH 
Main Citation Owner: NLM 
Record type: MEDLINE; Completed 

...the as-received coatings consisted mainly of amorphism and HAP phase. Other phases 
such as TCP and CaO were identified due to thermal changes of HAP particles in plasma 
flame. SEM micrographs showed attachment between HAP coating and newly 



formed bone. However, noncoated implants were separated from newly formed bone by 
fibrous tissues. Ti ions were found to be released into the surrounding environment after 
long time... ( 
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14174044 PMID: 11246952 

Structure and immersion behavior of plasma-sprayed apatite-matrix coatings. 

Ding S J; Su Y M; Ju C P; Lin J H 

Institute of Dental Materials, Chung-Shan Medical and Dental College, Taichung, 
Taiwan, ROC. 

Biomaterials ( England ) Apr 2001 , 22 (8) p833-45 , ISSN: 01 42-96 12-Print 0142- 
9612-Linking Journal Code: 8100316 
Publishing Model Print 

Document type: In Vitro; Journal Article; Research Support, Non-U.S. Gov't 
Languages: ENGLISH 
Main Citation Owner: NLM 
Record type: MEDLINE; Completed 

...properties of a series of plasma- sprayed coatings from sinter- granulated powders 
fabricated from Si02, CaO, P205 and Na20-containing HA composite powders on Ti- 

6A1-4V substrate were reported. The showed that sinter-granulated apatite-matrix 

powders were irregularly shaped and appeared quite similar. XRD patterns showed that 
during fabrication of the powders, P205 and Si02 enhanced the decomposition of HA 
structure, while CaO and Na20 did not. Reasonably high bond strengths (45-50 MPa) 

were obtained from all different phases. When immersed in SBF, the intensities of 

such phases as alpha- and beta-TCP in all coatings decreased with immersion time and 
an apatite precipitation took place on all coating surfaces. The immersed Si02- and CaO- 
containing HA (HSC) coating had the highest rate of apatite precipitation among all 

coatings. The HSC-immersed solution reached its maximal Ca concentration the 

earliest, while the HSCP (HA, Si02, CaO and P205)-immersed solution reached its 
maximum the latest. ( 
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Mechanical and histological evaluations of hydroxyapatite-coated and noncoated 
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Author: Chang C K (Reprint); Wu J S; Mao D L; Ding C X 
Author Address: Open Laboratory for High Temperature Materials and High 
Temperature Tests, Shanghai Jiao Tong University, 1954 Huashan Road, Shanghai, 
200030, China** China 

Journal: Journal of Biomedical Materials Research 56 ( 1 ): p 17-23 July, 2001 2001 

Medium: print 

ISSN: 0021-9304 

Document Type: Article 

Record Type: Abstract 

Language: English 

Abstract: ...the as-received coatings consisted mainly of amorphism and HAP phase. 
Other phases such as TCP and CaO were identified due to thermal changes of HAP 

particles in plasma flame. SEM micrographs showed attachment between HAP 

coating and newly formed bone. However, noncoated implants were separated from 
newly formed bone by fibrous tissues. Ti ions were found to be released into the 
surrounding environment after long time... 
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Author Address: Department of Materials Science and Engineering, National Cheng- 

Kung University, 70101, Tainan, Taiwan* *Taiwan 

Journal: Biomaterials 22 ( 8 ): p 833-845 April, 2001 2001 

Medium: print 

ISSN: 0142-9612 

Document Type: Article 

Record Type: Abstract 

Language: English 

Abstract: ...properties of a series of plasma- sprayed coatings from sinter-granulated 
powders fabricated from Si02, CaO, P205 and Na20-containing HA composite powders 
on Ti-6A1-4V substrate were reported. The showed that sinter-granulated apatite- 
matrix powders were irregularly shaped and appeared quite similar. XRD patterns 
showed that during fabrication of the powders, P205 and Si02 enhanced the 
decomposition of HA structure, while CaO and Na20 did not. Reasonably high bond 

strengths (45-50 MPa) were obtained from all different phases. When immersed in 

SBF, the intensities of such phases as alpha- and beta-TCP in all coatings decreased with 



immersion time and an apatite precipitation took place on all coating surfaces. The 
immersed Si02- and CaO-containing HA (HSC) coating had the highest rate of apatite 

precipitation among all coatings. The HSC-immersed solution reached its maximal 

Ca concentration the earliest, while the HSCP (HA, Si02, CaO and P205) -immersed 
solution reached its maximum the latest. 
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Mechanical and histological evaluations of hydroxyapatite-coated and noncoated 
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Document Type: Journal ; Article Record Type: Abstract 
Language: English Summary language: English 
Number of References: 15 

...the as-received coatings consisted mainly of amorphism and HAP phase. Other phases 
such as TCP and CaO were identified due to thermal changes of HAP particles in plasma 

flame. SEM micrographs showed attachment between HAP coating and newly 

formed bone. However, noncoated implants were separated from newly formed bone by 
fibrous tissues. Ti ions were found to be released into the surrounding environment after 
long time... 
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Title: Interrelationship between bioceramics and mice osteoclast in culture 
Author(s): Nail, B. 1 ; Benghuzzi, H. 1 ; Puckett, A. 1 ; Parsell, D. 1 ; Robert, B. 1 ; Tucci, M. 1 
Affiliation(s): 

1 Univ. of Mississippi Med. Center, Jackson, MS, USA 
Book Title: Proceedings of the 1997 16th Southern Biomedical Engineering Conference 
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Publisher: IEEE, New York, NY 
Country of Publication: USA 
Publication Date: 1997 

Conference Title: Proceedings of the 1997 16 Southern Biomedical Engineering 
Conference 

Conference Date: 4-6 April 1997 
Conference Location: Biloxi, MS, USA 

Conference Sponsor: Mississippi State Univ. Dept. Agricultural & Biological Eng. 
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Abstract: ... this study was to investigate the effect of various biomedical ceramics such 
as tricalcium phosphate (TCP), hydroxyapatite (HA), and aluminum-calcium- 
phosphorus oxide (ALCAP) on the adherence and viability of mice osteoclast (OT) in 

vitro. The OT cells standard laboratory procedures. Cells were plated in each 

micrometer- well pretreated with ceramic capsules (HA, TCP and ALCAP) and buffered 

control. At the end of 1, 2, 3 and 5 days this experiment suggest that: (i) OT are 

capable of adhering to the surface of HA, TCP and ALCAP in an in vitro environment 

for over a 5 day period; (ii) Long after contacting a cellular environment. This 

observation suggest that the material surface has been modified (TCP>HA= ALCAP). 
Information obtained from this study provided new insights on the interrelationship 



between bioceramics... 

Descriptors: bone; cellular biophysics; ceramics; prosthetics; surgery 
Identifiers: ... mice osteoclast; culture; bone; surgical implantation; osteoclastic 
response; biomedical ceramics; tricalcium phosphate; hydroxyapatite; aluminum- 
calcium-phosphorus oxide; adherence; viability; adult male mice; micrometer-well; 

ceramic capsules; buffered control; cell number; biochemical analysis inflammation; 

implantation site; 1 d; 2 d; 3 d; 5 d; Ca3(P04)2; A1203-CaO-P205; Cal0(PO4)6(OH)2 
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Crystallization and microstructure analysis of calcium phosphate-based glass 
ceramics for biomedical applications 
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Calcium phosphate glasses and glass ceramics (CaO/P SUB 2 0 SUB 5 
=1.25 in molar ratio) modified by small amounts... 

...By adding higher contents of Na SUB 2 0 and TiO SUB 2 and 
using 

CaO /P SUB 2 0 SUB 5 =1.5-2.0, crystallization of beta -DCP and Ca 
SUB 3 (PO SUB 4 ) SUB 2 ( beta -TCP), and the formation of a dense 
structure in the glass ceramics were obtained. The precipitation... 

. . . formed after the soluble phases are dissolved in physiological 
media . 

These glass ceramics with high CaO/P SUB 2 0 SUB 5 ratio, modified 
by the above mentioned additives are expected to find use as implants 
for 

bone replacement /regeneration and drug delivery carriers 
synergistically, because the soluble phases may act as drug delivery. . . 

...English Descriptors: analysis; Microstructure; X ray diffraction; 

Differential thermal analysis; Scanning electron microscopy; 
Dispersive 



spectrometry; Energy dispersion; Phosphorus Oxides; Calcium 
Oxides; Magnesium Oxides; Sodium Oxides; Titanium Oxides; Zirconium 
Oxides 

...French Descriptors: Dispersion energie; Phosphore Oxyde; Calcium 
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Magnesium Oxyde; Sodium Oxyde; Titane Oxyde; Zirconium Oxyde; Systeme 
CaO P205; Ca 0 P; Systeme CaO MgO Na20 P205; Ca Mg Na 0 P; 
Systeme CaO Na20 P205 Ti02; Ca Na 0 P Ti; Systeme CaO MgO 
Na20 P205 Ti02 Zr02; Ca Mg Na 0 P Ti Zr 
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Kinetics of thermal decomposition of hydroxyapatite bioceramics 
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Journal: Journal of materials science, 
1999, 34 (24) 
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Language: English 
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... 0.5. At temperatures between 1473 and 1758 K the hydroxyapatite 
was 

decomposed to alpha -TCP, H SUB 2 0 and CaO . The 

decomposition of HOA started on the surface of the HOA ceramics. The 
rate 

of increase in the thickness of the reaction products ( alpha -TCP) 
was described by the parabolic law. The kinetic analysis of the 
time 

dependence of HOA conversion to TCP by means of the J-M-A-J-K 
equation also showed that the thermal... 



Spanish Descriptors: Biomaterial; Hidroxiapatito ; Calcio Fosfato; 
Fabricacion; Moldeo por inyeccion; Sinterizacion; 

Descomposicion termica; Cinetica; Difraccion RX; Estudio experimental 
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Structure and immersion behavior of plasma-sprayed apatite-matrix coatings 

Chern Lin, J H; Ding, S J; Su, Y M; Ju, C P National Cheng Kung University 
Biomaterials (UK) , v 22 , n 8 , p 833-845 , Apr. 2001 
Publication Date: 2001 

Publisher: Elsevier Science Ltd. , Oxford Fulfillment Centre, P.O. Box 800 , Kidlington 
, Oxford , OX5 1DX 
Country Of Publication: UK 
Publisher Url: http://www.elsevier.com 

Document Type: Journal Article 
Record Type: Abstract 
Language: English 
ISSN: 0142-9612 

File Segment: Metadex; Engineering Materials Abstracts 
Abstract: 

...a series of plasma- sprayed coatings from sinter-granulated powders fabricated from 
SiO sub 2 , CaO, P sub 2 O sub 5 and Na sub 2 O-containing HA composite powders... 
...showed that sinter-granulated apatite-matrix powders were irregularly shaped and 
appeared quite similar. XRD patterns showed that during fabrication of the powders, P 
sub 2 O sub 5 and SiO sub 2 enhanced the decomposition of HA structure, while CaO 

and Na sub 2 O did not. Reasonably high bond strengths (45-50 MPa) were different 

phases. When immersed in SBF, the intensities of such phases as alpha - and beta -TCP 
in all coatings decreased with immersion time and an apatite precipitation took place on 
all coating surfaces. The immersed SiO sub 2 - and CaO-containing HA (HSC) coating 

had the highest rate of apatite precipitation among all coatings. The solution reached 

its maximal Ca concentration the earliest, while the HSCP (HA, SiO sub 2 , CaO and P 
sub 2 O sub 5 )-immersed solution reached its maximum the latest. 
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HYDRATION REACTIONS IN THE SYSTEM CaO-P205-Si02-(H200) 



Abstract: 

Highly dispersed powders containing alpha-tricalcium phosphate as the main 
constituent, produced by a sol-gel process and subsequent heating to at... 

Descriptors: Alpha tricalcium phosphate; Ammonium phosphate; Bioceramic; 
Biomaterial; Calcia; Calcium oxide; Chemical reaction; Compressive strength; Firing 
temperature; Hardening; Hardness; Hydration; Hydraulic properties; Hydroxy apatite; 
Mechanical properties; Paste; pH; Phosphorus oxide; Phosphorus pentoxide; Physical 
properties; Potassium phosphate; Powder synthesis; Reaction product; Setting; Silica; 
Silicon dioxide; Sodium phosphate; Sol... 
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FORMATION OF HYDROXYAPATITE ON COMPOSITES IN CaO-P205-Si02- 



A1203 SYSTEM BY HYDROTHERMAL TREATMENT 



Abstract: 

Nine composite powders in the CaO-P205-Si02-A1203 system were prepared by the 
sol-gel process. Although the as-prepared powders were amorphous, hydroxyapatite 
(HAp) and tricalcium phosphate (TCP) were formed after heat treatment at 800 to 1300 

C. Anorthite (CaA12Si208) was also formed 5 h. When this composite was 

hydro thermally treated at 160 C for 24 h, beta-TCP was changed into HAp to form a 
porous layer about 8 micron in thickness on... 
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tricalcium phosphate; Biomaterial; Bulk density; Calcia; Calcium oxide; Calcium 
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surface; Glass ceramic; Glass-ceramic; Heat treatment; Heating; Hydrothermal 
processing; Hydrothermal treatment; Hydroxyapatite; Layer thickness; Particle; Particle 
shape; Phase; Phase formation; Phosphorus oxide; Phosphorus pentoxide; Physical 
properties; Porous layer; Porous material; Powder; Powder preparation; Processing; 
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...include materials with straight- through porosity, which will probably allow for the 
growth of collagen fibres and the formation of soft-bone matrix. A combination of 
bioinert and bioactive ceramics may prove to be... 
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Abstract: 

The fabrication of a glass-ceramic, and its application as an artificial bone prosthetic 
biomedical material are discussed. This new bioglass ceramic had a composition of 12% 
Na20... 
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A novel powder-metallurgical route was used to fabricate near net- shaped 

hydrOXyapatite, Caio(P04)6(OH)2 phase-pure HA. The reduction in solid volume associated with the oxidation of 

calcium ( Ym| < ':i<)| < Vm|( a| I wax offset by the increase in solid volume associated with the conversion of CaO and 
Ca2P207</SUB> discussed. 

Planar reaction couples and powder compacts of CaO-TCP were prepared to study the kinetics for HA formation from CaO+TCP. 

Pt strips were used in the planar reaction couples as inert markers. These reaction couples compact analyses fits Carter's model. 

which indicated that the rate of HA conversion from CaO and TCP is limited by solid state diffusion of Ca 2+ and/or OH 



